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the kingdom of Great Britain ; the principal of which are, the 


_ diſtance, but in point of perpendicular height, is the laſt: And it 

is ſomewhat remarkable, that, notwithſtanding the country at this 

| place lies in general as high, if not higher than any of the reſt; 

yet that through this high ground there happens two different Two paſa- 


. ance of equality in point of practicability, that, upon ocular ſur- 
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JOHN SMEAT ON Engineer, and F. R. S. concerning the Prac- 
ticability and Expence of joining the Rivers FOR TH and 
C LIV D E by a navigable Canal, and e to join the ZI | 
Sea and the Weſt. 


HE great utility of a navigable communication — Several pro- 
the eaſt ſea and the weſt, has given occaſion to the form- — 


ing of ſeveral projects for this purpoſe in different parts of 


Thames and Severn ; the Trent and Severn; the Trent and Weaver ; 
the Calder and Merſey; and the FoRTH and CEYDE: But from what 
J have ſeen and heard of theſe matters, I am well convinced, that 
by far the moſt eaſy to be accompliſhed, not only in point of 
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paſſages, both lower than any of the others, and ſo much appear- E . 


A | 55 


ſage, 


Loch Lo- 
mond paſ- 
ſage. 


Carron 
Shore, 


Unevert 


r 


veys, it has remained a doubt which of the two on gh to be pre- 1 


5 ferred. 
Carron paſ- 


ONE of theſe hols 18 PIER the River Carron, by way of the | 
Water of Bonnie, through the Bog of Dolater, into the Kelvin, and 

from thence into the Clyde by way of the Yocker Burn. 
Tus other is by following the River Forth ſome miles above 
Stirling, and then croffing over through the Bog of | Balfat into the 
Water of Enrick, down to Loch Lomond; and from thence by the 
River Leven into the Clyde at Dumbarton. And as I have, by order 
of the Honourable the Truſtees for fiſheries, manufactures, and im- 


provements in Scatland, bean at ſome pains in taking proper obſer- 


vations, in order to determine the preference of theſe two. paſſages, 
I ſhall firſt endeavour to ſettle this: queſtion, and then proceed more: 
minutely to explain the ſeveral leading points that occur in rn 
out the deſign for the of c e | 


| TD PIE FAR of the CARRON Paſſage. 


FrRoM the Forth, about three miles up the River Carron, to a 
place called Carren Shore, there is at preſent a good navigation for 
ſea-veſlels, drawing from 9 to 10 feet water at ſpring - tides, and 
from 7 to 8 at neap-tides; which, from the cuts propoſed to be: 


made a- croſs the loops, as I am informed, is likely to be impro- 


ved; and ſe far I confider the preſent ſea- navigation to extend. 
From Carren Shore to Tophill, a little below Camelon Bridge, the: 


ground is gently riſing, and accommodated as well as poſſible for a: 

canal: From 'thence to the point above Camelon, between New: 
Hall and Gleyfour, the ground riſes near 60 feet in half a mile, and 
is more uneven, but yet attended with no confid: 
from thenee, he canal may be managed upon the decline of the 


: ble difficulty; : 


high ground, ſo as to run upon a dead level to Coftle-Cary Bridge, 


| being above 4 Engliſh miles: This tract of ground is interſeRed: 
with haughs and burns, which occur very frequently, and will 
therefore require a conſiderable ace in making b nn aqueducts, 


andi 


[4 4 


and other extra-works ; yet nothing occurs but what may be con- 
quered at a reaſonable charge. The principal fingle work will be 
an aqueduct- bridge, in croſſing Bonnie Mill Burn near Bonnie 
Bridge, over which the canal muſt be carried upon arches. Ano- 
ther, but leſſer work of the ſame kind, will be required i in croſſing 


the river Bonnie at Caſile- Cury Bridge. 


Aqueduct 
bridges. 


FROM hence to the Bog of Dolater, which begins a Uttle above Dolater bogs 


| Wineford, the paſſage is ſufficiently. eaſy by a gentle aſcent; and 
through the ſaid bog (extending almoſt to Craigmarline Wood) there 


is ſcarcely 4 feet deſcent either way in the compaſs of 2 miles; 


about the middle of which is the ſummit between the two ſeas, and 
is elevated above high water neap-tides at Carron Shore about 147 
feet, being diſtant therefrom about 9 Engliſh miles. On each fide 
of Dolater Bog, the country riſes high, which affords. a number of 
ſprings and rills, which bring down conſiderable quantities of water 
on the leaſt rain; but the principal, which is conſtant all the year, 
is the Burn of Auchinclough, which diſcharges itſelf into the bog, 
and which, though it now runs into the water of Bonnie, might, 
with very little trouble, be turned. ſo as to run the other way into 
the Kelvin; for a drain that now. paſles lengthways through the 
bog, has, for half a mile in the middle thereof, no ſenſible run at 
"alt; io that the ſame trench is the head both of the Bonnie and 
Kelvin. This bog, as it is called, 18 properly a peat-moſs, or mo- 
| raſs, and is in general near half a mile broad, but contracted at 
each end by the high land at E and M, (See the plan of the canal), 
to about 120 yards ; 3 that i it is adapted as well as poſſible for the 
formation of reſervoirs, canals, and paſſages for water: Indeed, the 
whole bog might eaſily be put under water by a ſmall dam between 
the high grounds at each of the contracted places. , 
| FroM the ſummit, or point of partition, weſtward, the Kelvin 
runs in an open valley for about 13 miles upon a very regular and 
_ almoſt inſenſible decline, as far as Garſcud Bridge, where it begins 
to be very rapid, and runs through a very deep channel, quite con- 
fined by rocks and precipices, in ſome places almoſt perpendicular, 
down. to Partick, where it falls into Clyde; of this diſtrict, all that 


Valley of the 
Kelvin. 


Obſtacles. 


A2 | can 
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Clyde. 


Allander paſ- 
ſage. 


Canny Burn 
paſſage. 


11 


can be ſaid, is, that it is not impoſſible to be made e but 
it would coſt a great ſum to make a bad navigation: for this reaſon, 
thoſe who have turned their thoughts towards this project have 
ſought out for a new paſſage into Clyde : And nature has kindly fur- 
niſhed two practicable ones; one by the valley of the Hllander, lea- 
ving Doug laſtoun, Kilmardony, and New Kirkpatrick, all on the 
right; and cutting through a riſing ground between the two laſt 
places at T, we are conducted into a valley leading down to Gra/- 
caddon. The other paſſage leads out of the Kelvin's valley juſt a- 
bove Garſcud Bridge, and going by way of Canny's Burn, traverſes 
a riſing ground at R, and falls into St German's Loch, and from 
thence, by the ſame valley as the former, to Graſcaddon. Neither 
of theſe paſſages are without difficulty, on account of the riſing: 


ground to be cut through, being above 30 feet perpendicular above 


the general level; yet both greatly preferable to the paſſage by the: 
Kelvin below Gar/cud Bridge ; which, beſides. the incumbrances al- 
ready mentioned, is filled with mills of various kinds, which oc- 
cupy the ground where any cuts could eaſily be made. At Gra/ſ- 


caddon, the ground falls conſiderably in a little ſpace, and then the: 


Outfall into 


paſſage is very eaſy and regular down to Yocker Burn, which diſ- 
charges itſelf into Clyde almoſt oppoſite Renfield, and a little above: 


a place called Barns of Clyde; from hence downwards, the Clyde is: 


navigable at all tides with any veſſels that can be expected to navi- 
gate upon the intended canal; which I would propoſe to be ſuch. as; 


occafionally can go from Port Glaſgow or Greenock to Leith. 


River Leven - 


FROM the point of partition of the waters in Dolater Bog, to; 
Barns of Clyde, by the courſe of the canal, will meaſure about 18 
Engliſh miles, (to which meaſure I all along confine myſelf); ſo, 


chat the whole length will be about 27 Engliſh miles. 


General Deſcription. of the Paſſage by way. of LOCH LO MOND. 


BEGINNING from the Clyde. at Dumbarton: Caſtle, we enter the: 
River Leven; which 3 but 64 miles _ meaſuring by the 
| links, 


1 


links or turnings thereof, is yet a large river, and brings down & 


eonſiderable quantity of freſh water at all times of the year; for 
having the great lake called Loch Lomond for a reſervoir at its 
head, which receives the water of ſeveral-conſiderable rivers, it al- 
ways affords a conſiderable currency in the drieſt ſeaſons, and is 


never ſubject to any great or ſudden floods, on account of the great 


capacity of the aforeſaid lake. This river is in a ſtate of nature na- 
vigable for flat-bottomed veſſels from the Clyde to Loch Lo- 
mond in winter, and wet ſeaſons in ſummer; but in dry ſeaſons, 
the navigation is in a manner ſtopped; for though it affords a 


good deal of freſh water at all times, yet as it is broad, and runs in 


a ſhallow channel, (except about a mile above Dumbarton), and has 
about 20 feet fall from Loch Lomond to high water at neap-tides, 

which are ſenſible at a place called Dalguurn Bleachfield, about a mile 
and half above Dumbarton; conſequently there is 20 feet fall in leſs 
than 5 miles, which makes the water ſomewhat rapid, and in dry 
ſeaſons leaves not above 18 inches depth over the ſhoals, which are 
pretty numerous: And though it might not be difficult to improve 
this navigation, ſo. as. better to anſwer its preſent purpoſes ;. yet it is 


not capable of any remedy adequate to the purpoſe: of a general na- 


vigation, otherways than by locks and dams, to pen up the water 
from one to another; for as this river cheques in with the high 
ground firſt on one ſide, then on the e the valley is but ill. ad- 
apted to a canal the whole length. 

Fxon the head of Leven we traverſe about 7 miles of Loch L- 
mond, in which there: is no impediment till we come near the mouth 


1 Lo» 
mond, 


of che River Enrick, which having its ſource in an high. country, 


comes down very rapid, and. brings. great quantities of ſand from 


the mountains, which are lodged: near its mouth in the loch, and 
there, as it were, forms a bar, over which in the ſummer-ſtate of 
the loch, there is not above 18 inches water, and. ſerves as a ford in 
' moſt ſeaſons, To attempt making a paſſage through this ſand by 
_ lifting the matter, would be endleſs: for being ſituated in a bay 


the ſhore by the action of the wind and waves. I have been ſince: 
| informed, 


Sands in the 
mouth of Ea» 
rick, 


which lies open to the weſt wind, the ſand is brought back upon 


River Enrick 
below Gart- 


Pot of Gart- 


to be avoided 


An hill to be 


River Enrick 
above Gart- 


IS 


informied, that at the ſouth corner of the bay, at a EN called Aber, 
the ſhore 1s clear of ſand; but being there rocky, to make a paſſage 
through the ſame of ſufficient depth be/ow the ſurface of the loch 
in its lobe ſlate, for the paſſage of loaded veſſels, would probably 
be more expenſive than the removal of the bar itſelf ; which I ap- 
prehend might be done by running out two jetties about three quarters 
of a mile into the loch, (for according to my information it is that 
_ diſtance from ſhore in dry ſeaſons, before we ſhould find navigable - 

water); in which caſe the current of the river being confined between 
the jetties, would ſcour out the ſand and keep the paſlage clear. 

FRoM the mouth of Enrick, the river runs in an open valley in a 
deep channel, and almoſt upon a dead level, as far up as Cater Boat, 
oppoſite Drummond; which in a right line is about 3+ miles; but by 
the courſe of the river, which is very winding, cannot be leſs than 6. 
From hence, to the ſouth weſt corner of Dalnair Park, the river mea- 
ſures 24 miles; the perpendicular riſe is almoſt 11 feet. The valley 
ſo far continues open; but as the channel is very winding, and 
cheques i in with the high ground on both ſides ſeveral times, the beſt 
way of making it navigable will be by locks and dams as the Leven. 

A LITTLE above this, that is, a little above where the Water of 
Blain falls into Enrick, the valley is quite contracted, and the river 
falls over a ſet of rocks, forming a remarkable cataract, called the 
Pot of -Gartneſs; to paſs which in the channel of the river 
would be very difficult. But this may be avoided by cutting a-croſs 
the neck of land, from the ſouth weſt corner of Dalnair Park, into 
the river above Gartne/s Mill; the length will be about ; of a mile, 
and the perpendicular riſe near 37 feet. In this paſſage we meet 
an hill, whoſe ſummit riſes upwards of 40 feet higher than the level 
of the river at the head of the aforeſaid cataract. But as the length 
of the hill is not great, it may be pierced with equal eaſe and by 
the ſame means as thoſe mentioned in croſſing from the Kelvin to 
Graſcaddon, in the other paſſage. This paſſage by way of Enrick 
in the general map is coloured Red. 

HavinG regained the River Enrick be Gartneſs, there ſeems 
no way but to follow the courſe thereof 12 mile, in which ſpace 
Ts there 


E703 


there 3 is a riſe of 2 $ feet. This paſſage i is ſufficiently rogked, and 
the valley confined by ſteep braes and rocks; nor do I ſee any ade- 
quate means of avoiding it, as the country hereabouts is very ſteep 
and uneven; however, it may be managed by locks and dams upon 
the ſame principle as thoſe below. From hence it is propoſed 16 
paſs by canal to the Bog of Bollat, the ſummir of which is diſtant Oy *** 
a little above 1 mile, and is elevated above the aforeſaid point in 
the river 129 feet, viz. from the river's ſurface to the top of the brae 
8 feet, and from thence to the ſummit of the bog 94 feet; ſo that 
the ſummit of the Bog of Bollat is elevated above the ſurface of 
Loch Lomond 202 feet, and above high water neap-tides in the 
Clyde 222 feet, the whole diſtance being 25 miles. 
"FUE Bog of Bollat is about half a mile long, and about one eighth of Bog of Bollate 
a mile in breadth: from the middle or ſummit, the ground falls away 
pretty quick both ways, and the valley widens; there -are no con- 
ſtant running waters diſcharge themſelves herein, except one ſmall 
rill that comes in on the north ſide. There is however a burn called 
the Auld Hurr, which falls into the decline of the valley towards 
the Forth, which might eaſily be conducted to the ſummit; but this, 
at the time I ſaw it, after a remarkable rainy ſeaſon, was far ſhort 
of ſupplying a navigation. There is alſo another burn to the weſt : 2 
of Bollat of much about the ſame validity, which falls into Enrick ; | 323 
the upper part of which might be intercepted and carried to the „5 
ſummit; but ſtill there would remain a great deficiency. I ſhould 
not however deſpair, did the point of difficulty reſt here, of bringing 
b a ſufficiency of water to the Bog of Bollat, and of making proper 
q reſervoirs there; for it appears, from the face of the country, prac- 
ticable to lift the Water of Enric 4 or 5 miles above, fo as to 
bring any quantity required to the point of partition; or even to 
bring a part of the Keltie Water, upon a ſufficient elevation round. 
4 the hills, to the ſame place. 
9 FRon the point of partition in che Bog Ballat a valley. gra- Tra& from 
Ahl forms itſelf to the north, into which the water from the dere mo 
neighbouring hills collect themſelves and form a burn; which paſſ- | 
8 by Aebintroig, a a Place called Offrings, falls into the River 
| Forth, ES 
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Forth, a little below the mouth of the K, ies. From the ſummit 
of Bollat to the River Forth is above 4 miles, the laſt mile of which 
being through the valley of the Forth, has but little deſcent; ſo that 
the greateſt part of the whole deſcent is in the three former miles. 
= - ol. Fon the mouth of Keltie to Stirling, the River Forth runs in a 
Stirling. remarkably winding and deep channel, and with a flow current, 
which is however interrupted at three principal places, viz. at the 
ford of Cardros, where there is a fall of about 2 feet; at the ford 
of Frew, where there is the like fall; and at Craig forth Mill, about 
12 mile above Stirling, where there is a fall of 4 feet. The falls at 
Cardros and Fre are occaſioned by gravel ſhoals formed there in 
the river, and brought down from the hills by the burns that fall 
into the Forth near thoſe places; but that at Craig forth Mill is oc- 
caſioned by a natural rock, which runs a- croſs the river, the de- 
fects of which as a dam is made good by art, in order to produce 
a ſufficient pen of the water to work the mill and catch ſalmon. 
Tides to The ſpring-tides. come up to Craig. forth Mill, and the river is then 
_— navigable for lighters or barges to this place, and, according to my 
information, at neap-tides within half a mile below this place. 
= 4 ABO VE Craig forth Mill, a navigation is at preſent carried on up- 
| þ forth on the Forth in ſmall boats as high up as Gartmore, except in very 
dry ſeaſons ; theſe boats bring down lime-ſtone from the rocks near 
that place, as I was told. Two tocks and one dam would make 


gt | | eaſily joined 1 8 5 | 2 | 
8 tothal be. AN open navigation from Gartmore to the Frith of Forth, at all ſea- 


L low, ſons of the year; and was there any trade of conſequence up this 

= . extenſive valley, would be worth the while, independent of a naviga- 
| | 1 -ble communication between the two ſeas. One lock ought to be 
= pPlwvKkẽaced oppoſite Craig forth. Mill, and the other lock and dam at the 
1 { . Ford of Frew ; this, with a little clearance of the ſhoal at 12287 75 

1 would make a navigable paſſage over the ſame. 
1 Winding  FRoM the mouth of the Keltic to Stirling is about 12 miles in a 
| ara 3 ſtreight line; but, by the courſe of the river, appears to be more 


| Stirling. than 20. It may ſeem that this might be helped, by cutting thro' 
| | fome of the. moſt remarkable loops; but the ſurface of the river lies 
ſo much within ſoil, that theſe cuts, tho ſhort, would be required 
= to 


12 TN 


PR be 10 1 . the advantage gained thereby monks be by ab 
means adequate to the expence ; nor would the making an entire 
new canal be ſo eaſy a matter as the /eeming flatneſs of the valley 


would indicate; for, being interſperſed with moſſes and broad ſlades, 


where the burns come down, which are numerous, the ſurface of 


the moſs is elevated ſeveral feet above, and the flades depreſſed as 


many below the mean ſurface; fo that, with extra-cutting in ſome 
places, and extra-banking in others, together with the works ne- 
ceſſary in-crofling the burns, to get rid of their water in —_ ſea- 
ſons, would: make this: work very expenſive. 

Fon Stirling to Alloa, there is at preſent an open navigation, 
but through ſo winding a paſſage as is almoſt: without a parallel, it 
being accounted: four miles by land, and 24 by water; ſome of theſe 
loops E apprehend it would be. worth while to cut for the i , 
ment of the navigation. 

' ACCORDING to this deſcription, it e by the could of the 
rivers, Go. from the ſummit of the Bolle to Alloa, at leafy 48 
miles; and from Dumbarton to the ſummit of che Bog, 25 miles; 
ſo that the whole courſe from Damburton to Alloa; by che loops of 
the rivers, will be 73 miles; and it further appears, that, hy the 
moſt direct paſſage that can be made, it will be at leaſt 40 miles. 


. COMPARISON of the rw PASSAGES. = 


Winding 


courſe of the 


Forth below 
Stirling, 


Length of 
the whole 


paſſage. 


FRoM what has been already obſerved, it is manifeſt that the 


Loch Lomond paſſage is conſiderably further about than the Carron 
paſſage, and that it is at leaſt equally embarraſſed with difficulties; 
the only point therefore in which a competition can be ſuppoſed, 
muſt be on account of expence. In order to bring this matter 


into a narrow compaſs, I will ſuppoſe the Loch Lomond paſſage to 


be done at the leaſt poſſible expence; in which caſe the diſtance, as 
before mentioned, will be 73 miles. The impediments being ſup- 


poſed equal, the difference of expence will lie in two articles, viz. 


the difference of length of the artificial part of the nayigation, and 
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Compariſon 


of ezpence. 


a 


the difference of lockage. To reduce the difference of expence, ari- 
ſing from the difference of length of the artificial part to the moſt 
ſimple form, I will ſuppoſe, in favour of the Loch Lomond paf- 


ſage, that the parts of the river to be made navigable by. means 
of dams, cr. to be the ſame expence as the ſame length of canal; 
though, in general, this kind of work turns out more p! in 


ſuch embarraſſed * 


. Mile 


The length of the River Leven in a right line 1 4 


The River Enrick, from Loch Lomond to the S. W. corner of 
| Dalnarr Park, in a right line - 5 


5 
From thence to the point of departure from the Enrick SES 
From thence by canal to the ſummit of the Bog of Bollat - 1 


Length of the artificial _ from "_ to the point 
of partition | - 12 


From thi ſummit of the Bog of Bollat to the neareſt oak of 
the River Forth near Offrings = 4 
The cuts and dam upon the Forth being reckoned at one mile, 


will be greatly undervalued = — - iT 


” 7 


Total length of che 8 part in the Loch Lomond eg: 17 


The Carron paſſage meaſures - - 27 


Difference of length of artificial 3 in favour of Loch — 
Lomond Sa = 25 2 - 10 


- 


-F BY g 


Feet, 
The perpendicular height of the ſummit of the Bog of Bol- 
lat, above the may phage i ſurface of the * 
at Dumbarton 222 
The height of the ſummit of Dolater Bog dich hi bigh-wate 
1 at Carron Shore - 7147 
Difference of perpendicular ts in five of Care 
e Paſſage ME F 2 
But chis ARrense of . Es in point of cage will 
be double „ — — 3 
I eſtimate the cutting at L. 12 50 per mile, incluſive of ex- 
tra- banking, bridges, tunnels, towing paths, and con- 
tingent works; therefore 10 miles will come to - 12,500 
The lockage I eſtimate at L. 100 per foot, riſe or ng the 
difference being 150 feet, comes to - - _ 15,000 


The difference of expence in favour of Carron - 2,500 


So that the Loch Lomond paſſage will coſt L. 2 500 more than the 
Carron Paſſage, is further about by almoſt 40 miles, and will be at- 
tended with an additional loſs of time in paſling, and e i in 
 Keoping berwenn 30 and 40 locks in rey | 


I PRESUME I have now ſaid enough on this head. 
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PASSAGE. 


Ha VING- WY given a Genoa cferiphinn of a nde which 
the canal may be conducted from Carron Shore to. Barns of Clyde; it 
remains that I now enlarge upon ſome matters oe to this 


ſcheme, not yet fuſticiently EX — 


FE As to the method of dapplaicig the canal with water. 


Tur 1 rfl and grand principle, is to bring a ſufficiency of water 
to the point of partition, which is here in the middle of Dolater 


Bag, not only to anſwer the expence of water in filling the locks 
on the paſſage of veſſels, and of the conſtant leakage, that will al- 
ways be more or leſs, through the gates thereof; but alſo to make 
good any waſte that may happen by ſoakage through the banks, 
and into the ground where the canal is carried above Toil, or up- 
on an elevated part of the country; or chat may ariſe from the 
exhalations from the ſurface by the fun and winds in dry ſeaſons: 
And it is very evident that the ſupplies for all theſe purpoſes, muſt 
depend upon the water brought to the point of partition, till other 
| ſupplies can be brought into the canal at a lower level in aid there- 
of. Now, the ſpace of canal that I look upon will chiefly depend 
upon the point of partition for its ſupply, will be from the falling 
in of Redburn, a little above Ca/Hle-Cary-Bridge, caſt, to Inch Belly 
Bridge upon the Keluin, weſt, which includes a ſpace of 74 miles: 
But, before we can determine the quantity of water neoeſſary to 
ſupply this ſpace, we muſt firſt determine the kind of veſſels pro- 
poſed to navigate chis canal, and the tonnage of goods that 1 may be 
ſuppoſed to be carried thereupon. | 

W1TH this view, I examined the gaboats which ply upon the 
Clyde, and are capable of navigating that Frith in all common ſea- 
ſons; and which, I apprehend by the ſame rule, would navigate 
the Frith of Forth, between the Canal and the Port Leith, if found 
requiſite ſo to do. I found that a middling gaboat, of 56 feet 

8 | ; long 
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fong dem qi 174 wide, and drawing 4 Feet water, will Car- 

cy atleaſt 40 ton and this I look upon to be the largeſt ſize that 

| will be convenient for an artificial navigation. Now, ſuppoſe 20 
of theſe boats. paſß per day, at an average, in the drieſt ſeaſons, 
chat is, ten each way; and ſuppoſing them to go full loaded from Tonnage of 
the Clyde to the Forth, and half loaded from the Forth to the may be car- 
Clyde, they will carry (600 tons of goods per day, and 4200 tons _ 
per week, in which I reckon 7 days: For though the boats ſhould 
not work on Sundays, yet as the water will be amaſſing, the capa- 
city of carriage, in point of water, will not be diminiſhed ; which 
will alſo be the caſe, though they dont go regularly. But caſting 
off the 200 tons for accidents and diſappointments, and reckoning 
upon 4000 tons per week, this will amount to 208, oo0 tons per 
year, excſuſive of what may further be done when the ſupply of 
water is unlimited. The lock duty, exclufive of freight, would, I 

apprehend, very well bear 5 ſhillings per ton; but at 2 s. 6 d. Amount of 

208, ooo tons would amount to L. 26,000 per annum; from hence 1 -_ 
would infer, that if we could furniſh water in dry ſeaſons for 20 
boats per day, there will be water enough, at the loweſt tonnage 
that can be ſuppoſed, to raiſe a much greater annual ſum than can 
be wanted for repairs, and to diſcharge che intereſt of the capital 

to be expended. thereon, and, in all probability, more water than 


the trade can poſſibly want: But I would not have it inferred from 8 
0 hence, that becauſe: the canal can carry 208,000. tons per year, I 
| that there will be 208;000 tons per year to carry; conſequently, a 
the price of tonnage muſt be fixed upon the probability of car- 1 


riage, which I leave to the deciſion of thoſe who are better ſkilled, 
both in the general trade of * an and * nen trade 
of thoſe: parts, than I am. 

Now it is certain, that every Teſſel in its raſlkve cannot require X 
more than 2 locks full of water out of the canal of partition; one — 2 ey 
at its entry into the ſame, the other at its departure; which locks We dee 
full of water will either furniſh the ſame veſſel, or ſome other, with 
paſſage through all the reſt, ſuppoſing them of no greater perpendi- 

* riſe: Slay, cannot require more; becauſe if 2 veſſels meet at 2 
F 7 


: Leaka ge. 
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a lock, one going down, the other up, they may both paſs with 


one lockful : But ſuppoſing the worſt, that is, every veſſel to take 
2 lockfuls from the canal of partition, the ſize of the veſſels being 


as before mentioned, will require the locks to be 64 feet long and 
18. wide; and ſuppoſing the riſe at each lock to be 3 feet from 


the canal of partition to Redburn one way, and to Inch Belly Bridge 


the other, the water neceſſary for the paſſage of a veſſel will be 
3456 cube feet at each lock at the extremities of the canal of parti- 
tion, at F and L, and at both, 6912, and for 20 boats 138, 240 cube 
feet per day. A well made lock will not leak above its own capa- 
city in 24 hours; but as things cannot always be equally in order, 


we will allow 2 locks full per day leakage; and as the locks may be 


miſuſed, or accidents may happen by the careleſſneſs common to wa- 


ter-men, we will allow 2 more on this account, in the whole 4 locks 


goakage. 


full, amounting to 13,824 cube feet, which added to the lockage 


138,240 cube feet, makes 152,064 cube feet of water to be expend- 


ed in 24 hours. Now, within the limits before mentioned, this 
will be the whole; for in regard to ſoakage, as the canal will be 


carried in the ſink of the valley, and dug out of the ſolid, it 


Exhalations. 


before they were repleniſhed. by caſual rains. Now, I propoſe, 
that every part of the canal ſhall: be dug one foot deeper than 


Quantity of 


water how 


furniſhed, 


Achinclough 
Burn, 


will not be above the common drainage of the country, and there- 
fore will be more likely to acquire water by cutting of ſprings than 


to loſe by ſoakage. In regard to exhalations, I have obſerved, that 
Ponds, canals, or other ſtagnant waters of a competent depth, 


that had no ſprings, but yet were water-tight, in the greateſt 
extreme of the late dry ſummers, - never - loſt above 10 inches 


the draft of water of the boats, which will not only give ſuf- 


ficient freedom to their motion, but alſo by this means the canal 


will contain within itſelf a reſervoir or magazine for ſupplying the 
exhalation. _ e 


feet of water is, in dry ſeaſons, to be collected and brought to the 


ſummit of Dolater Bog every 24 hours, And the firſt thing that 


preſents itſelf is the Burn of Achinclough, which diſcharges itſelf in- 


— 


Tun next point is to inquire how this quantity of 152,064 cube 
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to the bog, as Fe mentioned. This: JE according to infor- 
mation received from the miller at r is capable of fur- 
niſhing water in the drieſt ſeaſons, ſufficient to work his mill 4% 
hours per diem. Now, from the quantity I found neceſſary to work 
the mill, this will amount to 89, 343 cube feet per diem. The Burn Kilfyth 
of Kilfth, by the ſame kind of examination at Kilfth Mill, I find . 
will deliver 87,003 cube feet in the ſame time; the ſum is 176,346 
cube feet that theſe 2 burns will furniſh in 24 hours in the drieſt 
ſeaſons ; that is, more by 24,281 cube feet than as before required; 
which affords a ſurpluſſage of 7 lockfuls per diem to anſwer contin- 
gencies, beſides ſome other ſupplies that ſhall be mentioned. . 
Taz burn of Azl/th falls into the Kelvin a little below bin- How carried 
vole, at a place about 20 feet below the ſummit of the bog; but as 22 
this burn comes down from high ground, it can be intercepted and 
carried to the point of partition. The moſt eaſy and convenient 
way of doing this will be to take it up at the tail of Xihth Mill, 
and carrying it eaſtward upon the declining ground, will croſs the 
ridge of hills to the north eaſtward of a place called Craig flones, and 
fall into Shein Burn, with which it can eaſily be carried to the place 
of deſtination. | 1 
I: appears to me, from an obſervation not very minute, that Additional 
there is a ſufficiency of elevation to carry Ki hib Burn over into fall _ 4 
Shien Burn from the tail of the mill; but ſhould there, on a more =” 
accurate level, prove ſcarcely enough, yet the purpoſes hereby intend- 
| ed would not be defeated, as there is a fall of between 30 and 40 
feet juſt above the mill; ſo that by raiſing the mill-wheel, an addi- 
tional fall of 20 feet might be inen from the tail thereof, with- 
i | out detriment to the mill. 
0 | © SHIEN BURN is ſaid to afford ſome water in the drieſt Gans, Additional 
and in common ſeaſons a conſiderable quantity. At the eaſt end 8 
of the bog at Wineford, a coal-pit drain diſcharges itſelf, which 
affords a conſtant ſupply of water, amounting to ſome lockfuls per 
| day; ; I bave not however brought thoſe fupplies to account, be- 
cauſe it appears, from the preceeding calculations, that the two- 


burns of Achinclough and Kilfth are of themſelves ſufficient. I 
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* 
have taken notice of theſe others, therefore, as a means of ſup- 
plying deficiencies, if any ſuch ſhould happen to ariſe from unfore- 


ſeen cauſes. Nor are thoſe the only ones that can be ſo applied; be- 
cauſe, if it ſhould prove neceſſary, Redburn, which together with g 


Achinclough forms the River Bonnie, a little above Caſtle- Cary 

Bridge, may eaſily be brought to the point of partition; for the 
level of the ſurface of Redburn, at che point of confluence, is not 
more than 23 feet below the ſummit of the bog, and diſtant about 
a mile; and as Redburn is very rapid, it may be lifted ſo as to run 
to the point of partition, without going any conſiderable diſtance 
up the burn. This burn I look upon, from inſpection, to be at leaſt 
as good as either Achinclough or Kilhth Burns ſo that, together 
with the reſervoirs for water, that may be formed, both in the bog 


and in the hollows of the contiguous hills from whence thoſe burns 


proceed, it does not admit of a doubt, but that nature has furniſh- 
ed a practicability of bringing as much water to the point of parti- 
tion as can poſſibly be wanted; and chat by means ſufficiently fimple 


and eaſy. 
Further ſup- 


I Have mentioned, that the ſpace dependilig upon che waters to 
be brought to the point of partition, is the ſpace between Redburn, 
eaſt, and Inchbelly Bridge, weſt; for at thoſe places the acceſſion of wa- 
ters, by taking an occaſional ſupply from Redburn into the canal on 


one hand, and on the other by taking in the Kelvin at Inchbelly Bridge, 
will not only countervail any' deficiency by leakage or ſoakage be- 
"tween their junction with the canal to the ſea each way reſpective- 
ly, but alſo to allow of one foot greater height in the locks below 
"thoſe points, to avoid too great a multiplicity thereof. By taking 


the Kelvin into the canal at Inchbelly Bridge, the whole collection 
of little rills and ſprings that fall into Kelvin below the level of K:l- 


ſth Mill, (of which there are ſeveral conſtant ones), will be brought 
to account; and the communication with the River Loggiein croſſing 
the ſame at Kirkintilloch, will be an abſolute ſecurity againſt any 
defect in that branch below the fame; ; fo that there is all poſſible 
me} thar the canal will be amply OHNE from end to end. 


adiy, 


q 4. 3 
= * A 
[hs >: DG 3 a. 
e 3 — 
3 


3 P 
wh 3 8 


n 


8 * 
2 — . 


3 AAA 
r . de Ih —— Es, 
2 n 3 . 
8 ä 8 af” 9 — . 4 — 
1 dy * 5 a 1 * = A, * NF ö 
Wn 3 0 


E ˙ A 
> 9 2 7 ad 
9 - 


hw 


ae AS 


bee 3 2 


. 


- 8988 
& PR . 
. g 
CES ly * 
St 


n 5 S 2 . Se” Fol NET IEA ORs ances 


A ED Ie . 
. » N 2 
r 
wo” - 


i Det ts 


— 2 
pe EN 3 3 
zr 0 


. Sy Ae 8 of, 85 * 2 8 — F TS Y 


T1 17 1 
I. Hav . Bow ſupplied the FOR with water, it remains 


* ſhew how this is to be done without injury to the mills, 
and other works, upon the rivers Carron and Kelvin; which, below * 


the mouth of the Bonnie on the Carron, and below Garſcud Bridge 


on the Kelvin, are not only RO but are ſaid to be in want of 


water in dry ſeaſons. 
I order to put this matter into a 48 gbr, let us examine, * 


how much nder we have, by the preceding ſcheme, taken credit of 


the aforeſaid rivers, and it will appear that we have taken the burns 


of Achinclough and Kilfjth, with ſo. much from the others as ſhall 
be wanting to make up the deficiencies of the former 1 in ſupplying 


2 lower _ of the * W water. 
Cube feet. 

For Saplying; the locks of 3 feet ſe pation -Redburn 5 

and Inchbelly Bridge, we ſhall want, as N efumared,;. -- 

per day. e + 138, 240 
1 if the locks were pedal to be a: 3 in all "oh way, 

the ſame water would ſerve them quite through; but be- 

ing propoſed of 4 feet below theſe points, they will re- 

quire an addition of one third of the . 8 nee, | 


Canal ſup- 
plied with- 
2 injury to 


Quantity 
taken. 


dc will amount to - — 580 


The e of the locks was before fd. at 13,824 


— — 


* 
7 


Toad mit ir © 2. = „ 


Deficiency tc to be raken from ” Redburn Kelvin and Lari 21,798 


1 5 l 5 W 


WII CH deficiencyis * eighth ofthe whole quantity ſa pplied 


by the 2 burns; that is, as thoſe 2 burns are ſaid to turn their reſpective 


mills 44 and 4 hours, which is together 83 hours, as much water 
muſt be taken from the other rivulets as will turn a common burn- 
mill with an overſhot wheel, a little more than an hour, in order to 


make good the ſurpluſſage above the 2 burns. 
0 | I 


The debinclough and Ki 505 Boos fupply — 176,346 


mills, 


Enrick 


Brought in- 


to Carron, 


Burn of Go» 


Bakin.. 


Burn of Bal- 


Jagin, 


toons 
and ſoakage, 
noloſs to the 
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purpoſe will be wanted from the burns, yet as that will return a- 
gain into the rivers, it is not loſt to the mills; and though ſome 
part of the ſoakage may fall into different valleys; yet, as it muſt be 


expected, that the rills and ſprings, that will be interſected by the 


canal, that uſed to run into thoſe valleys, will counterbalance the 
ſoakage of theſe parts of the canal, there will be ſtill no water loſt 


to the mills on account of ſoakage. The quantity then that we are- 
to reſtore, is the value. of 2 burns, one equal to Achinclough and the 


other to Kißyth, and one eighth part more of each reſpectively: and 
this may be done by intercepting and turning ſome waters that fall 
into other rivers, into the Carron and Kelvin. 

Fox this purpoſe, having examined the country, I find, that a 
part of the River Enrich, near its ſource, may be intercepted a little 


above a place called Randeford; which, being carried to the weſt of 


the ruins of Sir John the Graham's caſtle, and paſſing by a ptace- 
called Bogfide, through a moraſs that lies nearly upon a level be- 


"tween the two ri vers, will fall into Carron: The place is marked in 


the general plan with a yellow line A. The water of Enrick, at the 
point where it is propoſed to be turned, appears to be more than 


double of the burn of Achincloug h; but, if unforeſeen occaſion 


Hould happen to require a further ſupply, it may be procured by 


turning the upper part ef the burn of Gonakin into Carron, which 
riſes from ſprings in Camꝑſie Folli, and now falls into. Enrick: This. 


is marked with a yellow line B. With reſpect to the Kelvin, the 
water of Glazert which falls inte Kelvin, and the water of Blain 


which falls into Enrick, have their ſource near the ſame place, there 
being a continued flat valley between them, like the Kelvin and 
Bonnie, Near the point of partition of the-waters, is a remarkable 


caſcade or cataract, | the Spout of Ballagin; 3. which falling from 
the 


T Have not brought the exhalations and 6 theckigh the 
banks into the above account; for, in regard to exhalations, as the 
whole canal is propoſed to be dug to an extra- depth, in order to 

take in it ſurplus quantity of water in time of rains, (at which 
time the mills have water enough to ſpare), this may be laid out of 
the account: And in regard to ſoakage, though a ſupply for that 
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the ſouth-ſide of Campſie Fells. immediately forms E n 


burn, whoſe general courſe is into the water of Blain; but is ſo cri- 
tically ſituated, that in time of floods, a part of its waters are 
ſometimes diſcharged into the Glazert, and, with a very little 
trouble, would be made to do ſo conftantly: This is marked with 
yellow in the general plan C. This burn appears equal to the burn 
A at Kilfth Mill, and therefore may be ſubftituted in its ſtead; and the 
7 eighth part thereof ſtill wanting, may be made good by intercept- 
ing a number of ſprings, which iſſue out of the hills on both ſides, 
at a ſufficient elevation to be carried over the point of partition into 
the Glazert, which now falls into the water of Blain. Theſe ſprings. 
may be intercepted on the north ide, if occaſion ſhould require, al- 
moſt as far as Duntraitbdbd. | 
To this method: of fupply, it may be objected, Thar, 3 in order to Obhedien. 
repay the mills on Carron and Kelvin, IJ have robbed thoſe on the | 
Enrich and Blain. But here I muſt obſerve, that where there is 
more work than water, to take a part thereof, though ſmall, is a pro- 
portionable loſs; but to take away a ſmall quantiry of water, dra | 
there is much more water than work, is no loſs at all. 
Uron the waters of Frrick and Blain there are no mills of any Mills on En- 
conſequence. The moft confiderable are thoſe at the Pot of Gart=- — ap 
neſs, which, as I am informed, are far from being fally worked; 
--j and, if they were, as a confiderable- part of che fall there- is unem- 
= ployed, their powers might be greatly increaſed, though the quan- 
3 - tity of water was a little diminiſhed; and it muſt be remembered, 
1 that the whole quantity wanted. hence, i is only an equivalent to A. 
5 ohinc long h Burn, and one eighth more; which burn turns an over- 
ſhot wheel 44 hours per day: : Whereas the river Enrict, at the Pot of 
Gartneſs, is a conſiderable river, and has a fall there, as was before 
obſerved; between thirty and forty feet. However, to cut off all 
altercation reſpecting mills, the truſtees to be appointed for the exe- 
cution-of this ſcheme, may fafely engage to give the mills on Car- 
ron and Relvin as much water in dry feafons as they take away, and 
to make good all damages that may accrue to the others. ſhall 
now more particularly deſeribe ſome things, which, though hinted 
C2 at 


Dimenſions 


of the canal. 


H ht of 
Locks, 


Hollows how 
croſſed. 


Aqueduct- 
bridges. 


1 1 
at in the general deſcription of the Carron paſſage, have not mou” 
ny” 7 pg | 


III. TuE five: of hi PR I malic to be ewenty-four feet i in 4 
bottom, and the ſides to be ſloped at a medium in the proportion 
of five to three; that is, for every three feet deep, to widen five feet in 
each ſide or ten feet on both ſides, to be five deep of water, and at 
a medium ſeven feet deep within ſoil; ſo that its mean width, at 


the ſurface of the water, will be forty feet eight inches, and to be: 


made wider in convenient —_—_ at proper A for veſſels; to: 
paſs. each other. 


To make the canal less for Saks Py I 72 feet wide, 8 four | 


feet water, would make them draw hard; and to make it larger, 
would induce an. unneceſſary expence. The locks. I would propoſe 
not to exceed 4 feet riſe at each, in order to-ſave water in working: 
them; and, if made with lefler- riſes, would be too. troubleſome. 
on account of their number; only between Redburn-and Inchbelly: 


Bridge, as water. may there be more ſcarce, have OR them of 
3 feet riſe each. - E 


THE ſeveral hollows Sas the Oe will interſe i in ig 8 
Slay Camelon to Cafele-Cary Bridge, I have propoſed to paſs by. 


banking a- croſs, ſo as to raiſe the water in the ſame up to the level 
of the canal. The deepeſt of which is the firſt to the weſt of Came 
lon, marked P in the plan of the canal, which is about 18 feet deep» 


in the deepeſt part, and. 7a yards wide at the top; the others are leſs; 


rate except at Bonnie Mill, which Lhave propoſed to croſs; 


on arches: This will be about 30 feet deep, and 70 yards wide at 
top; but the arches need not to. extend above 30 yards; the reſt: 
may be done by wharfing and banking. The aqueduct- bridge that: 
will be wanted in croſſing the River Bonnie, juſt below Caſile-Cary; 
Bridge, will be neceſſary, not on account of the depth of the valley, 


but to give the river a free paſſage under the canal; 4 ſmall arches, 


of 10 feet each, will here be ſufficient. But, if it is thought more e- 
ligible in the execution, the croſſing this river may be effected, by: 


forming a dam or wier a- croſs the River Bonnie. From hence to 


Dolater Bog, there is no > difficulty... 
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T 1x 11 _ : 
Pr canal of partition, extending about 14 mile between the Dimenſions 

two locks, at its extremes, marked F and L, in the plan, I would pro- 2 — | 
poſe to be dug 50 feet wide at bottom, with ſlopes as before, which 
will form a reſervoir for water, capable of holding three days ſup- 
ply upon a foot 1 in depth. This is as much as can be wanted, - eſpe- 
cially at firſt, till the canal has got a large trade upon it. And if 
any thing further ſhould appear neceſſary, eſpecially after Redburn 
is brought to the point of partition, I would adviſe it to be done 
by banking. in a part the bog, according to the dotted lines G 
and H, which, by this means, will be formed ſufficiently high to 
yield its contents into the canal of partition by a ſluice, as occafion. 
may require. Between theſe lines is included a ſurface of 20 Scots 
1 which, at 4 feet deep, will contain a ſupply of 25 days. 


Fon hence to Inabbelhj Bridge, there is no difficulty. Below works in 
this bridge: I propoſe: to put a dam at N, in order to force the ors w— 


water at a proper elevation into the canal N O, which is intend- 

ed to drop into the loggie above the mill-dam at O; which dam 

will again force the water into the canal OP; and which, by pro- 

per loeks, conducts: us into the river at Calder Bridge. A little below 

this bridge, in like manner, I propoſe a dam or wier P, to. throw. a 

proper body of water into the canal P Q by which we are con- 

ducted to the Allander, where the two paſſages divide, by either of Allander. 
which we may paſs upon the ſame level, into the valley leading 
down to Graſcaddon; one up the. Allander, the other by Canny's Two * 
4 Burn into. St German's Loch; a little below which, both paſſages 19 88 
would unite in the ſame point at V: It remains, therefore, to give h 


a Hs, why, of thoſe two: paſſages, I prefer the latter. 

Fo this purpoſe; having taken a level from the ſurface of the Oblerrations 
water of the Kelvin juſt below Calder Bridge, to-the ſummit of each paſlages,. 
high ground, I found them to differ but inconſiderably i in their per- 
pendicular height; the ſummit of the high ground by the Allander 

ꝓaſſage being 32, and that by Caunys Burn paſſage, being, 33 feet 
above the ſaid water: I likeways, on examination, found that the 
baſe of the hill in the Hllander paſſage is a mile and half, or 12 


| furlongs, that would Fequire.; an extra- depth of cut; fix. furlongs of. 
„ which. 
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which would be above I 5 feet deep; whereas, in ahis Canny's Burn 
paſſage, the whole length that would require extra-cutting, is not 


above 2+ furlongs; and there is not quite one furlong that would 


be above 15 feet deep. If nature had furniſhed no other paſſage 


than that of the Allander, ſomething might be done towards alle- : 


Canny'sBurn viating the expence by retrograde locks. But, as this would cauſe 


preferred „ 


Method of 
piercing and 
vaulting the 
Bill. 


Canal from 
St German's 
Loch to 
Clyde, 


Graſcaddon, 


Jetty. 


an hindrance of time, as well as an additional coſt in the article of 
lockage, there appears to me no way by which it can be done, ei- 
ther ſo well or ſo cheap, as by the Canny's Burn paſſage. 

WHERE the depth exceeds 15 feet, which will not be above 200 
yards, I would propoſe the paſſage to be by a vault under ground; 
and tho the matter of the hill ſeems to be a looſe gravel, yet I ap- 
prehend the means are not difficult by which it is to be perforated. 
T would begin at an end, and open the ground from the top, the 
fame width I intended' it” at bottom, that 1s, 18 feet as the locks, 
with an allowance for the'thickneſs of the walls, and cutting down 
the fides perpendicular, would ſhoar the ſame with boards, beams, 
and braces from ſide to fide, of ordinary Scotch fir; theſe keeping 
up the matter till the arch is built, the ſhoars that are above the 
arch may be taken away, and replaced as the work. advances, and 
the croſs-braces that interfere with the walls of the arch may be 
walled in, and afterwards cut out when the whole is compleated. 

From: & German Loch, I would carry the canal upon the decline 
of the hill, upon ſuch a level, as with a little extra · outting, to paſs 
the high ground that lies on the ſouth of the mill dam of Graſcad- 
don; this I propoſe, in caſe it ſhould not be agreeable to the Lord 
of Graſcaduon, to carry the navigation through this dam, which is 
an ornamental piece of water, with planting and walks round it, 


otherwiſe this part of the canal will be more eafily done by Paſſing 
through this piece of water. From Graſcaddon mill-dam there is 


between 20 and 30 feet fall in a little ſpace ; but from thence to the 
Clyde, the ground lies upon a 3 deſcent, in which . is 


no difficulty. 
ENTERING the Clyde, a jetty formed of rubble ſtone ay be ne- 


cellary to beep clear the tail of the cut. 


IV. 


L 2 


IV. Wi H reſpect to the number of locks; this depends upon Number of 
the perpendicular height of the whole, and the perpendicular riſe PO 


_ Propoſed at each lock. The perpendicular riſe of the whole I make 


to be 147 feet from the high-water ſurface at a neap-tide at Carron 
Shore, to the ſummit of Dolater Bag; but as I would propoſe to keep 
the ſurface of the canal ſomewhat below the ſurface of the land 
there, we will call the perpendicular aſcent 145 feet. In this I can- 
not pretend to be exact; for the violent ſquals of wind and rain, D'ficulty in 


that ſubſiſted during the whole time of the ſurvey, made it exceed- —— 


ing difficult and troubleſome. to manage any inſtrument for this lar. 


purpoſe: It is poſſible I may have erred ſome feet in the whole per- 


pendicular; but as from the direction in which the wind blew, Lam 
inclined to believe, that what error there may be, is by exceeding 
the truth, if it ſhould be found upen re-examination to be 5 feet leſs 


than 1 have made it, (or even double that quantity), it will make 


no alteration in the general deſign, nor produce any other effect chan — know. 
ge of the 


the ſaving ſo, much in the lockage of that perpendicular: and hence perpendicu- 


it appears, that an exact knowledge of the perpendicular is not at * 


pre/ent neceſſary to determine the practicability of the ſcheme. execution. 


Ir may likewiſe be queſtioned, whether the perpendicular eleva- quettion, if 
tion of Dolater Beg, is the fame above the Firth of Clyde, as it is a- the to ſeas 
bove the Firth of Forth; and it is poſſible it may not, But as water level. 
undiſturbed, naturally places itſelf upon a level; and as the diſturb- 


ing cauſes, viz. the winds and tides, frequently act in oppoſite 


directions, we may be aſſured that the mean height of the two ſeas 
is not ſo different as to make any material difference in the ſcheme 


propoſed; accounting therefore the perpendicular height both ways 
145 feet, we ſhall have the number of locks as follows. 


From 


Principles, 
by which the 
number of 
locks may be 
contracted. 


Method for 
preſerving 
private pro- 
perty. 


L 41] 


| From Carron Shore to the intended level of the canal a- 
bove Camelon, I make to be 108 feet; which, at 4 feet | 


8 each, requires. — - OS 


| From thence to Caftle-Cary Bridge, thi canal hes upon a 
level, will require none; but from Caſtle-Cary Bridge to 


Redburn, there is a riſe of 16 feet; ; which, at 4 feet each, 
will take, | - — ; — - is 


From Redburn, into the canal of partition, being 21 tet, * 


at three feet each, will require-— 8 3 


Number of locks from Carron Shore, to the point of partition. ; 


From the canal of partition to Inchbelly Bridge, I eftimate 
the fall at 36 feet; this, at 3 feet each, will take 


From thence to the Clyde there will remain Io 9 e rh | 


at' 4 feet each, will take e R 


| Number of locks, from the Pole? of partition t to the Che ; 


Number of locks i in the whole. 5 8 1 5 


77 


N. B. The abe is the greateſt under that can be 1 


for if, in the execution, it ſhould appear, that the ſupply of water 
ſhould turn out more liberal, or a leſs number of veſſels expected to 
navigate than I have ſuppoſed; then ſome expence may be ſaved 
by making the riſe at the locks greater in general, and without pre- 


ſerving a ſtrict equality; by which means they might be made. more 
readily to ſuit the ground. It muſt however be obſerved, that the 


higheſt lock determines the quantity. of water to be-uſed; for was 
there but one lock of 8 feet in the whole collection, this would oc- 
caſion as great a conſumption of water, as if they were all of the 
ſame height; unleſs an extra-ſupply could be brought to * lock 
to ſet againſt the n. 


V. WHEREVER the canal is by banking held up bore: ſoil, 


that is, above the natural ſurface of the adjacent land, it is propoſed 
to cut back-drains behind ſuch banks, to receive any leakage that 
otherways might hurt the adjacent ſoil, and to conduct the ſame to 
ſome common water-courſe; alſo to lay tunnels under the bottom 
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of the cut, to communicate ſuch water- courſes a- croſs the ſame as 
require to be preſerved, or whoſe elevations may not ſuit to be 
brought into the canal. Alſo to make bridges in proper places over 
the canal, for communication betwech ſuch properties as ſhall be 
ſevered by the ſame: and to make gates upon the towing paths be- 
tween every fence, and double gates, if required, for the diviſions be- 
tween different properties, with over-falls in proper places for diſ- 
charging the ſurplus water; and whatever elſe may appear neceſ- 


ſary for preſerving the poſſeſſion of each perſon's property as near 
as may be in the fame ſtate as it ſhall be before the execution of this 


| proj 12 


VI. 11 is very difficult, if not impoſſible, upon one ſurvey, to 
take in every view of a ſubject ſo complicated; I therefore conſider 
what I have reported, as ſhewing the general practicability of the pro- 
poſed ſcheme, with one method of executing the ſame; but as it is 


moſt probable that many improvements may be made, whenever it 
is reconſidered for execution, the truſtees appointed ſhould be in- 


veſted with ſufficient you for dog whatever then ſhall apy 
neceſſary. 5 ERS = 


ESTIMATE of the EXPENCE of making the CANAL: 


The canal being 24 feet mean width in the bottom, and 7 
feet mean depth; with ſlopes, as 5 to 3, the width at top 
will be 48 feet, and mean width 36 feet, will contain 28 
cube yards, in each yard running, and in a mile 49,280 2 
cube yards of digging, which, at 3 pence per yard, comes 


to L. 616 per mile, and for 27 miles in length to { 16,632 


To extra-digging in the canal of partition, to make it 


zo feet bottom, 53,308 yards, at 3 pence = >. 


To extra-work in making paſſing places, and ſome addi- * 
tional meaſure by turning the angles, N upon che 
whole che value of one mie - w- 


D Carried forward * 17,915 


Exact deter- 


mination dif · 
ficult in one 
ſurvey. 


Brought forward / 17,915 
The canal being 48 feet at top, allow the ſame width for tlie 
banks on each ſide, that i is, 48 yards in breadth over all, 


-. which makes, in one mile, 84,480 ſquare yards, which IS b 
is 154 Scotch acres nearly; and for 27 miles, 418+ acres; „ 
which, ſuppoſing them to be 3 at a medium ge: £ . 6 9 
L. 20 an acre, comes to 7 - 8,370 q 

N. B. The greateſt part of the tract! 18 n 3 
but as there is a conſiderable quantity of paſture n 4 
moor- grounds of ſmall value, and the banks being poſ- 4 


ſeſſed by the owners of the reſpective lands, are gene- 
rally ſuppoſed to be of half value; I ſuppoſe the above 
price at a medium may be ſufficient; if otherwiſe, the 5 = 4 
extra- value muſt be added. 8 : | Bia ata 1 


: 
Befides what is immediately occupied by the cat and 
its banks, land will be wanted for conveniencies, trench- | ; 

es, reſervoirs, Oc. Wich, in che whole, may amount | 4 

to 20 res - > 8 1400 | [ 
The number of locks being 75 at L. 400 each, watt amount W on I 
11 F 7 ui? : : - ' 30,800 I 
Fo extra-digging, in ana. an narrow gripe between two | 
riſing grounds a little to the ſouth-weſtward of * . = 

| houſe, marked A, 100 1 
To extra-digging through. the > lg of — 1 be- 5 
tween Glenfour and Newhall above Camelon 3 = $60 I 
To extra-banking a-croſs 6 haughs or hollows, between 1 
that place and Bonnie Mill, at an average, L. Ioo each 5 600- | 3 
To an aqueduQ-bridge in paſſing Bonnie Mill Burn, „ 4 
extra-banking up to the ſame, with an over-fall for diſ- ory I 
charging the ſurplus-water of the canal - | 1,000. * A 


To extra-work in paſſing Seabeg s Mood, I rannock Burn, = 
Acre Burn, and ſome other haughs and riſings from 5 
thence to e Bridge , „ 


— * 


Carried forward £ - $96,086 
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Brought forward £ 59,68 5 

To: an bridge for paſſing the River Bonnie, near 

Qzſile-Cary Bridge, and extra- banking there 1 800 
10 a ſhuttle for taking in water, as occaſion may require os 

from Redburn, and an over-fall for e the ſur- 2 

_ plus-water . =. - — - 8 20 
To two miles of es in bringing Killyth B to- 

gether with Shien Burn, into the canal of partition, which, 

at one ſhilling per yard, comes to L. 176; and al- 

lowing 13 74 for extra- cutting, with ſuch ſmall tun- 

nels and bridges as may be wanted, under and over the 

ſame, together with a ſhuttle and over-fall for taking! in 

the water and diſcharging che ſuperfluous water; this | 

work will come to 2e „ 
To building a dam or wier a- croſs the Kelvin below Inch- Wer 


belly Bridge, with Proper ſhuttles for drawing off che 


* 
5 — 


water occaſion alli - - „„ 


To building another cok dam below Calder Bridge "To 
To an aqueduQ-bridge for croſſing the River Allander, and 


extra- banking W - - 300 
To extra-work in piercing and vaulting a paſſage through 
the high ground, between Canny's Burn and St | noma 8 


Loch - - - — - „ 22006 
To extra-work in paſſing Graſcaddon = | 100 
To extra- work in making a jetty for defending the "TIM ”” 

the canal, and clearing the paſſage — 1 50 


To five public- road bridges, viz. at the road from Falkirk 
to Carron, at Camelon, at Caſtle-· Cary, at Canny's Burn, and 
at Yocker, at L. 100 each - - 500 


To 21 bridges, where the leſſer roads interſect the canal, at 


L. 75 each — - — - 8 1.575 


10 28 private bridges that may be wanted for preſer- 
" my ving⸗ 5 communications between the lands, making, 


D 2 Carried forward J 65,580 
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Brought 8 4 6 5,580 


wh the public- road bridges, at an en two in a 
mile, at L. 50 each — - 
To 13 large tunnels for communjcating che leſſer brooks 


under the canal, at L. 40 each J Fm 


To 68 ſmall tunnels for preſerving water-courſes, making, 
together with the large en at an average, three i in a 


mile, at L. 10 each - - - — 


To making towing paths, back-drains, 1185 towing bridges, : 


&c. at L. 20 per mile - 


% 


To bringing the Water of 13555 from a little above Ran- 


 deford into Carron _ 


To bringing the Burn f "EA as ſome 8 cifing . 
out of the hills to the veſt of the ak of Wali into 


"Kelvin — = — 
To temporary FO PRIN to e and mills, e ac- 
cidents, impediments, an and works, 0 _— and 


— 


1,400 


"£20 


100 
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8 the nobleſt work of the kind, chat ever has been executed, | 
viz. the CANAL RO TAL or Lang vkpoc, has been generally 
eſteemed not to ariſwer the expence, this will undoubtedly be made 
an argument againſt the preſent propoſition; ; I ſhall therefore oppoſe 


ſome matters * fact relating to the French canal by way of parallel. 


CANAL of LANGUEDOG. 


Length of the eee 


cette on the Mediterranean and Thou- 
louſe, is 152 Engliſh miles; befides a 
river-navigation from Thoutouſe to 
Bourdeaux, which is above 100 miles 
more; ſo that the whole length of 


inland-navigation, is above 250 Eng- 


4/6 miles between the ſea-ports. 
Suppoſe the veffels make way at 
an average 1; miles per hour, the 
paſſage will take 14 days, of 12 hours 
each. 
The perpendicular height of the 
point of partition is 639 Engliſs feet, 
above the two ſeas. 


This canal is navigated by 100 


locks of above 8 feet riſe each. 


The expence of this undertaking 
has been L. 612,500 Sterling. 

This work is ſtill incompleat, by 
reaſon of /boals in the River Garonne, 
below Theulouſe, which in dry ſeaſons 
greatly interrupt the veſſels; to 
carry the canal below which, as the 
only remedy, is nn,, to coſt 
L. 43,750. 


CANAL propoſed between the 
FORTH and CLYDE. 
Length of the canal between Car- 
ron Shore and Barns of Clyde, is 27 
Engliſh miles. Sea · veſſels go up to 
Carron Shore and to Dumbarton, the 
diſtance of which by the canal will 
be 33 miles; but reckoning from 
Port Glaſgow to Leith, the diſtance: 

will not exceed 70 Engliſh miles. 
Suppoſe the veſſels to make way 


at an average 1: miles per hour, the 


paſſage will be but 4 days, of 12 
hours each. 


The perpendicular height of the 


- point of partition in the propoſed 
canal, is 145 feet. 


This canal is to be navigated by 
77 locks, of between 3 and 4 feet 
riſe each. 

The expence of this undertaking 


is fifa at L. 78,970, 


This canal drops into the Rivers 
Carron and Clyde, in the tide's way, 
at places where there will be no ob- 
ſtruction to the veſſels propoſed to 
navigate the canal, in the drieſt ſea- 
ſons at high water, to- proceed on 
their voyage to their reſpective ſea- 
ports. | 

Now, 
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No w, if it may be admitted, that as great a wigs; is likely to be 
carried on between the Forth and Clyde, where the ſea-n avigation is 
long and dangerous, the inland ſhort and eaſy, as between the Gulf 
of Lyons and the Bay of Biſcay, where the ſea-navigation i is open at 
all times, though long, the inland navigation tedious, and at ſome | 
times almoſt impaſſable for want of water over the ſhoals in the 
river, the inference is plain, That the ſame tolls which will hardly | 
keep the French canal in repair, will make this a ry beneficial un- 
dertaking to ms Brit: 4õ adventurers. | f 
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ox further ri che matter of the foregoing report, L am 
of opinion it will be eligible to carry Redburn into the canal of par- 
tition, not as a ſubſidiary expedient in caſe of need, but to be ap- 
plied in the firſt conſtruction, the charge whereof will be amply re- 
compenſed by the omniſſion of 5 locks between Redburn and Inch- 
belly Bridge; for the 3 feet locks propoſed in that diſtrict may then 
be of 4 feet, the ſame as all the reſt; and it will appear from what 
| has been ſaid page 24. that the water expended on the whole will be 
preciſely the ſame: ſo chat then the number of locks will be 36 each 
way, and in the whole 72 8 
Auſthorpe, 1. March 1764. * 8 M E A T ON. 
SINCE the foregoing report, with the preceding article by way 
of poſtſcript, was delivered to the Honourable Truſtees, I have dil. 
covered, that notwithſtanding the care and pains I took to be cor- 
rect, I have committed an error, in ſuppoſing the Scotch chain, with 
which the meaſures of the length of the tract for the canal were 


taken, to conſiſt pf 70 feet each; whereas in reality it conſiſts of 74: 


This difference will not however in any reſpect affect the general 
principles upon which the preceding ſcheme is built, nor the eſti- 
mate in any articles except where the length of the canal is con- 
cerned. This length now appears to be 28: miles inſtead of 27, as. 


before ſuppoſed; and this addition of 14 mule will affect the eſtimate: 


in the whole L. 1322: 10 :0. But as by the foregoing article of 
poſtſcript, there will be a ſaving of art leaſt L. 1600, the eſtimate: 
upon the whole will be' rather leſs than greater, in e chere iS. 
ample allowance for contingencies. 


N. B. The true meaſure of the canal is 2010 Scotch chains; 


Which, at 70 feet per chain, comes to 26 miles, 5 furlongs, 7 poles 


and 42 feet: This for a round number was called 27. miles; but at 
74 feet to the chin makes almoſt 283 Engl: i miles. 
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ESTIMATE of the EXPENCES attending the maintaining 


* 


e collecting * the TOL. L S. 


For the Gr YEAR, 


To 16 6 at 1 5. per day each, (or their 
equivalent in men, whoſe labour is reckoned 
at a different rate), their wages per annum 


will be L. 15: 12 : © each, and for 16 FL 249 12 @ 


To two maſons and two carpenters at 1 8. 6 d. 
per day each, (or their equivalent), which 
comes to L. 23: 8 o per year each; and for | 
the ronr” | - - - 93 1a o 


To two overſeers at L. 40 a- year each, to * 


account of the time, and overſee the work of 

the above men, reed to be divided 5 

two gangs 80 © 0 
To a furveyor per annum for direfting the re- 

| on of the whole . - 80 o 0 


Sum for workmen's wages per annum 303 4 0 


The tools and materials confumed by the 
working hands, I ſuppoſe will be equivalent 
to their wages, the two firſt articles ; which 
together amount to - 343 4 9 
Sum of expence for common en re- | 
Pairs > * eee 
To the clerk for collecting the tolls 8 the 
toll-gatherers, and paying the ſame to the 
treaſurers once a month, and keeping the 


accompts relative thereto, per annum 80 o 0 


To two toll-gatherers, one at each end of he | 
canal, at L. 40 a- year eck 80 o 0 
To one ditto at the point of partition, at 30 o 0 


— 


Carried forward L 190 A 


ad preſerving the NAVIGATION of the CANAL, and 


£ 846 8 „ 


£ 846 8 O 


U 33 1 


Brought forward 00 Cf 346 8 © 
To fix men aides as lock-keepers, on dif- 
ferent parts of the canal, to be a check upon 
the bargemen from doing damage to the 
works, by running againſt the lock-gates, ifrs 
leaving the cloughs running, ſo as to let off . 
the water, &c. at 3s. 6d. per week each 54 12 0 


To books, paper, &c. per annum 11 0 0 
To letters, ER and -other N 


expences 30 o 00 
Sum for clerks, egen, Ps _ | 
N * — 14408 
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Total common annual expence Ta i „ IT 04 
Suppoſe to be laid by each year, to anſwer. the N 
above, and for the purpoſes hereafter men- = 
tioned 25 COS „ iin ze 
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Then the annual overplus will be 2 7 £ 464 0 © 
For the f 20 . 4... 


In 20 „ 3 ſaid L. 464 of annual turplus 
will amount to „ dine ea 
2 ſuppoſe, in that period, many of the _ —_- | 
will want new gates, or which will gradua = 
ly fail in a few years after: I therefore ſup- 
poſe them all made newat the end of 1 
and therefore 72 locks at L. 60 per lock 4320 8 N SET 
The bridges and other works of timber will. RT. 
likeways want repairs, which, I ſuppoſe, _——CC__T 
on the whole, to amount to one ſixth of the 
locks: - = — - 8 0-0 ; 
Sum for repairs at the end.of a0 years = 5040 & & 
Which taken from the above accumu- | EN 
lated ſum of L. 9280, leaves in hand at — 
the end of the firſt 20 years ( 4240 0 0 
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For the ſecond 20 YEAR'S, 


Remaining on hand 3t the end of the pot na 


years as above - - 2 C 4249 0,0 
The intereſt thereof for 20 years. more at three i „ 
per Cent. 2 - + „0 
The accumulation of the before mentioned . 
annual ſurplus ſum of L. 464, will, in the 5 n 
ſecond 20 years, as in the firſt 20, amount G D 9 0 N 0 
Sula in hang! at aha end of 40 years TO : 4 16,064 da 


At that period, the ſecond ſet of lock-gates 

will want renewing as before; and as the 

threſholds will want renewing alſo, I eſti- 

mate the repairs at L. 70 a lock ; this for 72 

locks will be — - „ 
And as the ſecond repair of other work may 

be in proportion, viz. one: ſixth of the locks, 


this will be - - - - 840 0-0 
Sum of the repairs wanted at the end 
of 40 years — — 5880 0 & 


Which, deducted fron Ge $A ſum | 
then in hand, there remains in hand | — if 
at the end of 40 years - - = = EF 10, 184 o a 


For the third 20 YEARS 


Remaining on hand at the end of 40 years, as he Z 
above - - - * £ 10,184 © eo 
The intereſt e at 3 * Ceat. for other 
20 years - 
The accumulation of the before e 
annual ſurplus ſum of L. 464, will, in the | 
third 20 years, as before, amount to 2 - 9,280 0 0 


— . 6,110 8 a 


2 Sum in hand at the end of 60 years 15 . £ 25,574 8 „ 


[ '35 5] 


may need rebuilding; but as the greateſt part 
of the ſtone, and ſome other of the materials 
may be of ſervice, and the excavation already 
made, they may be made as good as at firſt 
for L. 300 each, at an . therefore 
will coſt - - 
And if we ſuppoſe the other 8 to follow 
the ſame proportion as above, they will coſt, 
to make all as good as at firſtt 
Sum for making all the works as good 
as at firſt at the end of 60 years 
Which deducted from the above ſum then 
in hand, there remains of overplus in 
hand, at the end of 60 years, after every 
thing is made as good as at firſt - 


Brought ome _ 5,574 3 0 
At that e 1 ſuppoſe the locks in general 


£ 21,600 0. o 


3.600 o o 


25,200 0 0 


I * © 


N. B. In the 8 g An I have endeavoured to ſhew, what 
ſum of money applied from the beginning will preſerve the works to 


_ perpetuity. But I apprehend this to be altogether a needleſs ſuppoſition; 


for, if the work will defray the common expences and repairs for the firſt 


20 years, viz. L. 1136 per annum, there is no doubt to be made, that 


the increaſe of trade naturally following the uſe of theſe undertakings, 


Auſt horpe, 22 December 
E704 


will anſwer the greater repairs that muſt afterwards follow. 


J. SMEATON, 
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Canal propoſed to be carried upon a dead level. 


ſpace. 


REFERENCES to the PLAN of the CANAL. 


The courſe of the Canal is actually ſurveyed; but the other ob- 
jects at a diſtance from the Canal are inſerted from the eye. 
The compaſs is ſet according to the magnetic direction. 

The places of the locks cannot be exactly aſſigned, till the ground 
is laid out for execution; but are inſerted in order to give a general 
idea of their ſituation. 

At Carron Shore the riſe of ſpring-tides i 1s Hou: 8 to 9 feet, and 
of neap-tides from 6 to 7. Feet. Locks. 

From Carron Shore to B, a gentle riſe of about — 44 
which will require „ — | 11 

From B to C, a quick riſe about — 64 16 

From C to Caſtle-Cary Bridge, a dead level - 0 © 

From Caftle-Cary Bridge to Redburn a riſe of - 16 4 

From Redburn to F, that is, the level of the water in 
the Canal of Partition, being two feet below the ſurface 
of the ground in the ſummit of Dolater Bg 21 7 


© 


Total Riſe — 445 38 


From L, the level of the water in the Canal of par- 


tition to Inchbelly * a very gentle deſcent, = Feet, © Locks. 


eſtimation - - - - 36 -- 


From Inchbelly Bridge, a very gentle deſcent to 
Calder Bridge | 
From Calder. Bridge to St German's Loch, the 


The preſent ſurface of & German's Loch is about | 
two feet higher than the propoſed Canal. E109 27 
From & Germans Loch to Graſcaddon, a very | | 
gentle fall. Me 
At Graſcaddon, a fall of near 30 feet in a ſmall | 


n e to the Clyde, a very gentle fall. J 
Total fall 145 39 
Total Number of Locks = 
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A is a narrow gripe between two riſing grounds. 
At C the ground riſes to an extra-height of about 7 feet, the baſe 
thereof being about. 400 yards. 

D is an haugh or hollow 18 feet deep 1 in che middle, and about 


70 yards broad at top. 
There are five more hollows, Sib Mn ones, i this and 


Bonnie Mill, all which are propoſed to be croſſed by banking. 

At Bonnie Mill there is a deep valley 3o feet deep in the middle, 
and about 70 yards broad at top, propoſed: to WM coy 57 8 an * 
duct- bridge. | 

Betwixt Bonnie Mill and Coftle-Cary Bridge, 3 burns to be croſſed 
by large tunnels. 

Betwixt Acre Burn and Caſile-Cary Bridge; ſome uneven ground 
to be paſſed by extra-cutting and banking. 

At Caſile-Cary wa, td the River OF to be croſſed by an acque- 
duct- bridge. | 

At E and M, the high wands contract the valley ſo narrow, chat a 
dam or bank in each place, about 120 yards long and 6 feet high, 
would, if required for a reſervoir, lay the whole ſpace between, that 
is, the whole of Dolater Bog, under water, which rs nM at 
leaſt 150 acres. | 

F and L ſhew the places of the two locks at the extremities of the 
canal of partition, to be ſerved. with water by the burns of Achin- 
clough, and a trench to bring! in the burn of TY and alſo Red- 
burn, if occaſion requires, 

G and H ſhew the ſituation, hers if need be, two abs may be 
formed, which, together with the banks of the canal ſouth, and the 
high ground north, will incloſe a ſpace for a reſervoir above the 
ſurface of the ground containing 20 acres Scotch meaſure, which, at 
4 feet deep, will ſerve the canal 25 days independent of any other 
ſupply ; this reſervoir may be of any extent required, even to the 
extent of the whole bog, as already remarked. 

Between I and K the water at preſent. has no apparent motion. 
At N is propoſed a dam to throw the Ketom's s water into the 


canal NO. 
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At 0 the navigation is to croſs the Loggie chrough the mill-pond. 

At P a dam propoſed to be built to throw the water into the 
canal leading down the valley. | | 

At Q an aqueduct- bridge for croſſing the Allander. 1 

At R the ground riſes 33 feet above the level of the Kelvin's ſur- 
face at Calder Bridge P, which is to be paſſed by a vault 200 yards : 
in length into St German's Loch, | 

Qs TV ſhews another practicable paſſage for the canal. 

At T the ground riſes 32 feet above the level of the Kelvin's ſur- 
face at Calder Bridge P; but as the ground riſes from the Allander 


to T, it would require vaulting à of a mile. 

V ſhews the place where the two paſſages unite. 

The Allander paſſage being thought preferable, the ſarvey was 
carried through the ſame, and from thence through Sr German's 


Loch, by Canny's Burn, to Garſcud Bridge; ſo that the part of the 


canal now propoſed, extending from Gar/cud Bridge to the Allander, 


is laid down from the eye. 
W is a riſing ground to be cut through. 
At Barns of Clyde the riſe of ſpring-tides is 6 feet, and of neap- 


_ tides 4 feet. 
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